Epidermal growth factor (EGF)- and scatter factor/hepatocyte growth factor (SF/HGF)- mediated keratinocyte migration is coincident with induction of matrix metalloproteinase (MMP)-9.
Receptor tyrosine kinases are key regulators of cellular function including cell growth, differentiation, migration, and morphogenesis. Disruptions of receptor tyrosine kinase signaling pathways are often associated with changes in cellular proliferative capacity and tumorigenesis. Both receptor-specific and cell type-specific factors may contribute to the ultimate cellular responses observed after receptor activation. In this regard, we find that both normal keratinocytes and their tumorigenic counterparts display differential responses to activation of receptor tyrosine kinases. Multiple ligands were mitogenic for keratinocytes, but only epidermal growth factor (EGF), transforming growth factor alpha (TGFalpha), and scatter factor/hepatocyte growth factor (SF/HGF) promoted cell motility as assessed by colony dispersion (scattering) and in vitro reepithelialization. Interestingly, growth factor specificity for motility coincided with ligand-mediated cell invasion through a reconstituted basement membrane and induction of the 92-kDa metalloproteinase (MMP-9) activity as determined by gelatin zymogram analysis. Inhibitors of MMP activity or addition of an MMP-9 neutralizing antibody resulted in the loss of growth factor-induced colony dispersion, suggesting a functional role for MMP-9 induction during this response. Coordinate regulation of MMP-9 induction and the migratory response are likely to contribute to the enhanced invasive potential observed in response to EGF and SF/HGF. Our findings suggest that alternate receptor-mediated signaling pathways leading to differences in gene expression may be involved in complex cellular responses such as colony dispersion or invasion.